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Geologic Study of the Palisades Park,
Spokane, Washington

Figure 6, a tree
growing out of
Latah formation
beneath pillow
basalts belonging
to the Sentinel
Bluffs Member of
the Grande
Ronde Basalt
with the
Wapshilla Ridge
Member just
beneath the
Latah. Found on
Elliot road on the
far east boundary
of the park.

Ethan Ducken and Alex Navarra, Eastern Washington University, Department of Geology
The Palisades Park is a large City-owned tract of land located on the western bluffs
above Spokane. The purpose of this project was to create a geologic map and assess the
features within the park for the benefit of a public conservation group, Friends of the
Palisades.
There are 3 main units identified by previous research in the vicinity. Volcanic rock units
are part of the Columbia River Basalt Group (CRBG), which erupted primarily between
16.5 to 15.6 MA (Hammond 2013). Large sedimentary interbeds identified as Latah
formation present between CRB flows (Swanson et al 1979a, 1979b). Latah formation is
composed of composed of silts and clays, and can contain various plant fossils. The
youngest units identified in the park are Quaternary Flood Deposits emplaced as a
result of the cataclysmic Glacial Lake Missoula floods. The Missoula Floods occurred
approximately 18000 years ago (O’Connor 2020), and were the most significant event in
shaping the park. The flood deposits include poorly sorted sands and gravels, and
accumulated anywhere where there was slack water.
The project involved a detailed field mapping effort completed in April 2021. The park
was surveyed on foot with each sample location marked using the mapping app
StraboSpot to record data such as coordinates, geologic unit, etc. Basalt outcrops were
sampled at select locations for XRF analysis at Eastern Washington University.
Coordinates of sample locations were imported into ArcMap and draped over a DEM to
determine a precise elevation. Results of XRF data were then correlated by elevation to
create the geologic map for this study.
This survey determined that Palisades Park contains the typical geology of the Columbia
Plateau Flood Basalt province. In total, 3 separate members of the CRBG were
identified; the Wapshilla Ridge and Sentinel Bluffs members of the Grande Ronde
Formation, and the Priest Rapids member of the Wanapum Formation. Latah formation
was observed in between flows, although exposure of the Latah is poor throughout the
park. Megaflood features from the Missoula Floods including Potholes and flood gravel
deposits were also observed in the park.

Figure 7, rinds of a
pillow basalt
belonging to the
lower Sentinel Bluffs
Member of the
Grande Ronde
Basalt. Found in
Indian Canyon near
the Indian Canyon
waterfall.

Figure 9, an
approximate 16
inches in
diameter and up
to 16 feet deep
tree cast in the
pillow basalts of
the lower
Sentinel Bluffs
Member of the
Grande Ronde
Basalt. Found
along Elliot road
on the far east
boundary of the
park.
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Figure 8, the Indian Canyon waterfall cuts through cliffs of pillow basalts
belonging to the lower Sentinel Bluffs Member of the Grande Ronde.

Figure 11, more
rockfall boulders
of columnar
basalt, found
south of the
rockfall boulders
in figure 10.

Figure 1, vicinity map of Palisades Park, with extent of major regional geologic events.

Figure 10, massive rockfall boulders that likely once belongs to the upper
portion of the Sentinel Bluff Member and now lays on the east side of Elliot
road on in the most northeast corner of the park.
Figure 3, geologic map of Palisades Park.

Discussion
The park geology is consistent with what is found in many parts of the Pacific Northwest (figure 1) which includes Columbia River Basalt, Latah Formation, Quaternary
Flood Deposits, and erosion and depositional features from glacial lakes and megafloods from Glacial Lake Missoula (figure 2). Within the park (figure 3) three separate
flows are exposed. The upper member of the Wanapum Basalt makes up most of the park including everything west of Rimrock road. Beneath the scree covered slopes
east of Rimrock road is a hidden band of Latah formation. All basalt east of the Rimrock road belongs to the Sentinel Bluffs Member except for a small exposure of the
Wapshilla Ridge Member at the far northeast corner of the park where a second band of Latah formation can be seen between the two Grande Ronde members. Flood
deposits from Glacial Lake Missoula consisting of sands and gravels are spread out in the south portion of Indian Canyon.
The parks topographic features are due to the turbulent waters during the megafloods produced by Glacial Lake Missoula (figure 4). These features include a large butte
in the northwest corner of the park, the large cliffs beneath Rimrock road, and the entirety of Indian Canyon which is now being actively eroded by the emplaced creek.
The best exposure of Latah formation (figure 6) is found along Elliot road where unique features such as tree casts (figure 9) and large boulders consisting of entire
columns have fallen (figures 10/11). Inside Indian canyon are large cliffs made up largely of pillow basalts that display cooling rinds and glassy textures (figure7).

Figure 4, illustration by Alex Navarra depicting the mechanism
of erosion during the glacial mega-floods from Glacial Lake
Missoula. Turbulent waters created unique features as it
preferentially eroded rocks that may have had characteristics
such as fractures and higher elevations that made them
increasingly susceptible to erosion.
Figure 2, stratigraphic column depicting known geologic units observed in park.

Figure 5, cross sectional view of the A-A’ transect line cutting from the
northwest corner to the southeast corner of the park.
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